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(71) We, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a firida Company, 
of 131—133 Holland Park AvenueTLaadon 
Wll 4UT (formerijr of 4—9 Wood Street, 
London EC2V 7JY), do hereby deckre the 
Invention, for wfakfa we prey that a Patent 

nbc granted us, and tbc method by which 
to be pertained, to be particularly det- 
ained in and by the following statement: — 
This invention relates to the securing of 
structures to tubular metal piles underwater. 

It is the conventional practice where, for 
cample, a base is to be Ptttened to the sea- 
bed by pOes lor the base to inooiporate indi- 
vidual tubes which endrcfc the parts of the 
piles projecting above the sea-bed, and the 
tubes are then secured to die piles by any 
one of several methods including welding or 
grouting, or driving a pin diametrically 
through each pOe and the surrounding tube. 
All of these meth od s are however extremely 
exp e n s iv e by reason of the need to ship out 
divers and the required special apparatus for 
underwater work and the lengthy work neces- 
sary on site. 

According to the present invention there 
is provided a method of securing to tubular 
metal piles a structure incorporating a plurality 
of tubes rtiffnigh which the re spec li ve piles 
which method comprises locally do 
each pile outwardly into tightly 
or welded engagement with the en- 
circling tune or cctonaxion or an exptosrve 
charge within the pile. 

It will be understood that the only work 
required of the diver in an underwater opera- 
tion according to the invention is to ensure 
that the explosive charge is correctly po s ition ed 
and located. The required shape and sbx of 
40 the exp lo si v e charge ate all determined 
b efo re han d. 

The pile and tube may initially both be 
cylindrical at the location of the intended 
explosion* so that the explosion deforms both 
45 the pile and the tube outward locally, or 
alternatively the tube may initially be out- 



wardly defamed as by swaging so that the 
explosion deforms principally the pile, ex- 




it locally into swaged or 

with the tube. SO 
invention will now be described in 
move detail with re fer e n ce by way of 
to the accompanying 
in which: 

Figures 1 and 2 are diagrammatic sectional 55 
views illustrating resp e ctively the shapes of 
the tube and puc, in one method according 
to the invention, respectively before and after 
die detonation of the explosive charge. 

Referring first to Figure 1, the reference 60 
numeral 10 indicates a metal frame structure 
which is to be fixed to the sea-bed by 
securing the structure to tubular steel piles 
driven Into the sea-bed 11. One such pue is 
shown at 12. 65 

Hie structure 10 incorporates a number of 
vertical pOe guide tubes 13 and operates, 
during its installation, as a template for locat- 
ing the piles In their correct positions whilst 
they are being driven. To assist in guiding 70 
the leading ends of the piles into the tubes, 
the upper ends of the tubes are belled out- 
ward. Bach pile is thus lowered through the 
co rr esp onding tube 13 and hammered into 
the sea bed. When the ode has been driven 75 
hip its upper end b left projecting fust above 
the top edge of the tube 13, the pOe being 
cut oft at this level if necessary. Bach of die 
guide tubes has intermediate its ends a 
swaged-out portion as shown at 14 and to 80 
secu re the struc ture to the dies a shaped 
explosive charge IS sojpeoded on a line 16 
is lowered into the pile to a position level 
with portion 14 of the tube, la lo c a t e d in that 
posi t ion and la then detonated. The explosion 85 
deforms the pile locally outwards Into swaged 
or welded engagement with the portion 14 
of the tube, so that the structure is located 
against upward or downward movement rela- 
tive to the pOe. 90 
The shape and size of the charge are 
to materials used, the 
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depth tod deadly of the water, whether a 
swaged inttifei c uu e fit or a welded interface 
fit is requred between the pQe and the guide 
tube, and other relevant factors. 

5 If desired, the initial swaging of the guide 
tubes may be omtacdj and in that case the 
tube is made from a metal having a snftVinii 
degree of milfcabiBty to enable it to be de- 
formed outward, without fracturing, by the 

1Q explosion- so that again a swaged interference 
fit or welded interface fit is obtained between 
the tube and pQe* 

WHAT WE CLAIM IS: — 
1* A method of securing to tubular metal 
IS piles a structure incorporating a plurality of 
tubes through which the respective piles pro- 
jeer, wzucn uwt uou coenprtses locauy ocronn* 
ing each pile outwardly into ttghttv swaged or 



welded engagement with the encircling tube 
by detonation of an explosive charge within 20 
the pile. 

2. A method as chimed in chum 1, wherein 
each tube is initially of locally increased dia- 
meter at die loc a ti on of the explosive charge* 

3. A method of —'■■■t"g to #iflti»» metal 25 
piles a structure incorporating a ptarafity of 
tubes through which the resp e ctiv e piles pro- 
ject, which method is substantia^ as herein- 
before described with reference to and as 
illustrated in die accompa 'iy drawings* 30 
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